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1.0 Executive Summary

Washington College Center fanvironment and SocietCE$and Midshore Riverkeeper Conservancy
(MRC) were contracted by the Town of Easton to perform a watershed assesanagpiian forTanyard

NI} y OK @ 2 aKAY3Id2y /2fttS53S0Qa DS23INI LIKG GIS hageT 2 N I (i
layers and providedetailed land use analysis, including newly mapped storm water infrastructure in
this highly urbanized watershed. Bditt&nd MRC conducted extensive water quatitgnitoringfor
this project. MRC conducted pollution soaranalyses, neighborhood by neighborhood assessments,
stormwater loading analyses, and retrofit and pollution remediation investigation and design.

Tanyard Branch is a heavily urbanized and impacted stream sySteentotal land area within the
watershed is 911 acres. There are 1,200 residential units and 774 commerciahuhigswatershed
Impervious coverage of the watershed B&8. The impervious area is broken down into 109 acres of
parking lot, 92 acres of buildings and another 92 acres are comprised of réadhe Town of Easton
grew, Tanyard Branch was impacted by stream channelization, wetland loss, loss of stream side
vegetated buffers development in the floodplain, arstream burial which directed Tanyard Branch into
pipes between Aurora Street and Easton Utilitidéie high percentage of impervious coverage in the
watershed has caused severe degradation todtieam and contributes high loads of nitrogen and
phosphorus.

Watershed scientists have been able to correlate stream heeittihh the percentage oimpervious
O02@SNIY 3S &Ay O.SheicdmnBinatoh divedlands dodmoréasedmpervious coveragend
arobust storm drain network haaltered the characteristics ahe streamsuch that Tanyard Branch

now actsmore like a conveyance of stormwatexther than a healthy, functioningratural stream.

Baseflow in the stream averag@si1cubic feet per secondfs). Streamflowduring storm events is
exponentially higher. As an exampléyaf-inchrain eventaverage5 cfs(160 times base flow)This
reveals that the stream is disconnected from its floodplain, has been channelized, piped underground
and ishighly developed.

The following quote from the Centdor Watershed Protection characterizstreams with impervious
coverage greater than 25%.

oOnce watershed impervious cover exceeds 25%, stream quality crosses a second threshold. Streams in
this category essentially become conduits for conveying stormwater flows, and can no longer support a
diverse stream community. The stream channel becomes highly unstable, and many stream reaches
experience severe widening, downcutting, and streambank erd3ami.and riffle structure needed to

sustain fish is diminished or eliminated and the substrate can no longer provide habitat for aquatic
insects, or spawning areas for fish. Water quality is consistently rated as fair to poor, and water

recreation is no lager possible due to the presence of high bacterial I¥\éis biological quality of nen
supporting streams is generally considered poor, and is dominated by pollution tolerant insectsdigd fish

Faced with the urban characteristics of Tanyard Branchasegnize the impracticality of totally
overhauling and remaking the streamestoring a natural channgtreating naturabuffersand



developing drainage areas throughout that capture and slow runoff to mimimaevelopedributary.
However, there areatrofits that we carimplementthat are both economical and effective in reducing
and capturing nutrients and sediments before they enter the streamhelpingto reduce loading at

0 KS & (oN® to!h&@Eed Avon RiveWe can slow water after rain events, and we danmuch to
improve the biological potential of the ponds thatVighini KS & i NBI YQa LI K

Routine water quality monitoring revealed good to fair water quality conditions for dissolved oxygen
(DO) and nitrgen (TN), but elevated phosphorus (T83ction 3.4) Throughout the year we noticed
blooms of filamentous algae in stormwater ponds within the watershed and within TanyandiBThe
presence of large mats of algae throughout the stream indicates andamnce of nutrients moving
through the system and that the stream is oxgnriched.

From theestimatedannual loading®ased on our samplingpodels were run in order to estimate what
sectors produced the largest amountmfitrient inputsinto the systen. Phosphorus was modeled, but
modeled results did not approximate measured loading@kis is not unusual as phosphorus is

inherently more difficult tomodelaccurately Because of the difficulties calculating phosphorus
reductions,we relate our retrofis to nitrogen reductions as theseere accurately modeledre more
amenable to calculateandcan be easiljracked. In additonthere is a keen interest in the TMDL

process in reducing nitrogen loadBy referencing our retrofits to nitrogen reductions, we carobe
assured that we will gain from those retrofits commensurate reductions in phosphorus, both improving
the overallhealth of the stream and assisting the town in reaching TMDL nitrogen riedugpbals. In
otherwords,these retrofits will reduce both phosphorus and nitrogen loads simultaneously.

Fromour modelingit is clear that the largeéssources of nitrogen to the Tanyard Branch are commercial

areas, roads, and parking latd=rom thisnformation retrofits were identified that were near these

areas.We have identifieh suite of67. S& G al yI 3SY Sy i that, Ndmpglemer@eSfiaved . at Q& 0
the capability toreduce the polluibn loads to the Tanyard Brandly approximately2,700pounds of

nitrogen per year. We are also recommending an education and outreach program that includes a rain

barrel and rain garden program to reduce stormwater flows fresidentialneighborhoods.

¢tKS NBEO2YYSYRSR . at Qa | NX BatdNteRhediaid\aedzieff@tdalil ( KS ¢
restore natural processes of landscape features that have been lost due to urbani2atiohave

provided illustrations and descriptions of each BMP &ppendix Sectiod0.2, Sectionl0.3). We have

also developedost estimates for each project amdveLINA 2 NA G A T SR pHdritGEKm JLINI dOHizA¢O 2 N
GEsgAGK amé 0SAyYy3 K Sased arddéslEeriefit andlysis dhe adhidvabMIoade A a o
reductions the importance of the retrofit to watersheldealth, and the practical ability to implement a

given project

The projected cost to implement all of ti&F. at Qa A 3$640,4810a6d$153¢1,450depending on
the contractors and final design of the projects.

Because the impacts to the stream haworred over hundreds of years in a piecemeal manner, the
solutions to the problems are going to take tim@ur prioritized list of retrofitsdentifies projects that
cumulativelywill slow and filter the flow of stormwater to Tanyard Branch in rain eser@ur wo top



priority projects would physically remove nutrients from the waterway itself and could reduce the
nutrient loading to the Tred Avon Riviey 1,000 pounds of nitrogen per year.
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2.0 Introduction

The Tanyard Branch, located in Easfbaipot CountyMD, is a911 acrewatershed that drains into the
Tred Avon RivefFigure 1)a tributary of theChoptank RiverThe Center for Environment and Society
(CESand the GIS Prograat Washington Collegén partnership withthe Midshore Riverkeper
Conservancgyhaveassessd and compiled available GIS data, conducted assessments of residential
neighborhoodsstream corridorsand commercialand publicly owned propertiedn additionwe
conducted extensive dry and wet weather water quality moriitg. We also used data generated by
the GIS program to populate models to calculate nutrient loads to Tanyard Branch.

Theresults of these effortswere used to develofan extensive list of retrofit strategies, which, if
implemented,couldresult in a32%reduction in nitrogen loading to Tanyard Branch. Téstaration
strategieswere also provided tassist the Town of Easton to effeneasureable reductions in nutrients
to the Tanyard Branchnd theTred Avon River

' (Figre 1)

October 2012

Created By: Cara Murray 0 0125 025 05 Miles
S S S T S R W |

Figurel: Overview of TanyarBranch Watershed
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This project had thdollowing objectives:

1. Identify and prioritize sites throughout the study area that contribute legiment, nutrient and
anthropogenic pollutantoads tothe receiving basin

2. ldentify and prioritize potetial solutions and quantify nutrient reductions.

3. Identify watershed restoration project cooperators, approximate financial costpeagghrean
implementation schedule.

TheTanyard Branciwvatershed planningrojectinvolved

=A =4 =4 =4 -8 =9

Areviewof existing conditiongnd an analysis afutrient contribution to the Tanyard Branch
Thecreation ofa series of maps illustratingonditions and attributes of this watershed
Integration and analysis @kisting water quality datéor this watershed

Water qudity monitoring during basand stormflow conditions

Development ofawatershed plano improvewater quality in the Tanyard Branch

An educational componentio enhance public understanding and participation.

Ourefforts haveresulted in

=4 =4 =8 =8 -8 -4 -9

Identification d causes and sourcéisat needto be controlled to achieviad reductions
Estimation ofload reductions expected for the management measures.
Proposedmanagement measures needto achieve the load reductions.
Proposedechnical and finacial assistance to implement this plan

Qreation of a blueprinfor implementing management measures.

Proposedinterim, measurable milestones faletermining control actions

Monitoring criteria that measurethe effectiveness of the implementation.

In this reportwe presenta suite of retrofit projects that, if implemented, will achieve significant load
reductions to receiving waters.
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3.0 Methods and Results
3.1 Geographic Information System Analysis

The GIS Program at the Center for Environment and Squietyded acomprehensive GIS analysis of
the Tanyard Branch watershedir. Stewart Bruce, GIS Program Coordinator, and Ms. Erica McMaster,
GIS Project Manager, supervised a large team of quatifigdent interns to accomplish this work.

Theteam developed th@riginal GIS data layers as well as collected existing GIS data layers that were
clipped to the watershed boundary fanalysis GIS data are being deliveredanArcGIS Geodatabase
format with associatednap documents suitable for display of the data. The following is a list of maps
and analysis produced for the projemtd thesecan be found in Appendix 10.1.

Figure 1: Watershed Boundary

This map shows the outline of the watershed boundary which is calculated to contain 910.78 acres.

Figure 2: Digital Elevation Model (DEM)

To complete this analysis the 1/9 Arc Second DEM USGS (3 meter resolutiomyslatilized and

clipped to the Tayard Watershed Boundary. The vertical accuracy of this data8sir¢hes and is a
derivative product of the LIDAR data acquired by the Maryland Department of Natural Resources. The
low elevation was 0.05 meters and the highest point was 24.55 meters

Figure 3: Watershed Delineation

Using the GIS data from DEM found in Figure 2, this data was then converted to a flow length map using
ArcMap tools. By examining the hydrologic flow lines from the origination point the outline of the
watershed boundaryvas traced To assist in the delineation of this analyiie Tanyard Stormwater

System was added to this map so it could be seen where manmade stormwater lines impacted the
natural flow of water. The boundary was adjusted accordingly.

Figure 4: Tre€anopy

This layer was digitized by a using a visual assessment of aerial imagery from several sources such as
county imagery from 2004 and 2008, and Near IR imagery from USDA NAIP, along with multispectral
imagery from Digital Globe WorldView Il. Theetmmnopy coverageasattributed to be one of three

types: deciduous, evergreen or mixed. Once the digitizing was complete, the data was clipped to the
Tanyard Branch Watershed Boundary; then each type of canopy coverage was analyzed to determine
acreage ad percentage of watershed covered.

Figure 5: Impervious Surface

The impervious surfaces layer was digitized using a visual assessment of the aerial imagery, and was
classified into eight separate categories. Once the digitizing was complete, the @aatdipped to the
Tanyard Branch Watershed Boundary; then each type of impervious surface was analyzed to determine
acreage and percentage of watershed covered.
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Figure 6: Building Outlines

The Talbot County GIS Buildings data were clipped to the Tawatetshed Boundary. The data was

then divided into three types: commercial, no building and residential. The building land cover was then
analyzed by determining the amount of acres covered by each type of building and then using that
statistic to determie the percentage of watershed those types of buildings covered.

Figure 7: Land UsgParcels

Using GIS data obtained from Talbot County the parcels were classified into ten categories. The data
was clipped to the Tanyard Branch Watershed Boundary and then each type of parcel was analyzed to
determine acreage and percentage of watershed covered.

Figure 8: Land UsgStructures

Using the parcel data obtained from Talbot County as a base map the staff utilized the American
Planning Association Land Based Classification Standard to classify each parcel for Activity, Function,
Structure, Site, and Ownership. This map shows the structure analysis.

Figure 9: Aspect

To determine Aspect the staff utilized 1/9 Arc second DEM USGS (3 meter resolution) data clipped to the
Tanyard Watershed Boundary. The DEM data was then conviertea aspect analysis using ArcMap
tools.

Figure 10: Slope

To determine Slope the staff utilized 1/9 Arc second DEM USGS (3 meter resolution) data clipped to the
Tanyard Watershed Boundary. The DEM data was then converted to a slope analysis usap ArcM
tools.

Figure 11: Hillshade

To determine Hillshade the staff utilized 1/9 Arc second DEM USGS (3 meter resolution) data clipped to
the Tanyard Watershed Boundary. The DEM data was then converted to a hillshade analysis using
ArcMap tools.

Figure 12:Residential Grass Evaluation

Using Talbot County parcels as a base all residgratiakls were identified. &€h parcel was visually

examined and rated by comparing the brightness of the grass by usingfleadrial imagery and also by
usingWorldVie LL Ydzt GAALISOGNIE AYIISNEOD 2 KSy GKS I NBI
score which was a number from3that categorized the brightness of the grass from dull (0) to very

bright (3). The data was then clipped to the Tanyard Branch WatemBbandary; and the coverage of

the green grass was analyzed to determine acreage and percentage of watershed covered.
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Figure 13: Wetlands

This data was received from the Maryland Department of Natural Resources and was clipped to the
watershed boundary

Foure 14: Soil Type

Using the boundary of the watershed as an Area of Interest (AOI), the staff clipped the NRCS soils data
from the NRCS web soil survey site. The various types and acreages of various soils were then
determined.

Figure 15:Hydric Soils

Using the boundary of the watershed as an Area of Interest (AOI), the staff clipped the NRCS soils data
from the NRCS web soil survey site. This map shows whether the soils are hydric, partially hydric, or not
hydric.

Figure 16: Soil Draage

Using the boundary of the watershed as an Area of Interest (AOI), the staff clipped the NRCS soils data
from the NRCS web soil survey site.

Figure 17: Ponding Frequency

Using the boundary of the watershed as an Area of Interest (AOI), the lgtafa the NRCS soils data
from the NRCS web soil survey site. This map shows the ponding frequency.

Figure 18: Runoff Potential

Using the boundary of the watershed as an Area of Interest (AOI), the staff clipped the NRCS soils data
from the NRCS welo# survey site. This map shows the soil runoff potential.

Figure 19: Curb Inlets

Using data collected from a related project with the Town of Easton, a map was generated to show all
stormwater curb inlets within the watershed boundary.

In addition tothe map products found in Appendix 10ddditionalGIS data layers andaps were made
to show the overdldistribution of retrofits. Figure 2 shows the distribution of proposed retrofits within
the watershed. rdividual maps were produced for each it location. These individual maps are
found within thisreport for each retrofit. For each retrofit, the watershed drainage going into the
retrofit was also calculated.
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Tanyard Branch Retrofit Site Locations
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Figure 2. Retrofit Site Locations

ArcGIS Online was used to uploadaEdata into an easy to use web GIS interfaosted by ArcGIS
Online with some of the data hosted on a Washington College GIS S&talkeholderin the watershed
can access the data for the watershed via the Interrigie web site to access this data ssfallows:

http://bit.ly/JAOFqi

Aloft Aerial Photography attempted to capture pre and post storm events in the watershed.- A pre
storm aerial video was captured and can be found on YouTube at;

https://www.youtube.com/watch?feature=player embedded&v=JcspgnWVeDM

It was not possible during the grant period to capture pstsirm events due to bad weather conditions
that prohibited flying.


http://bit.ly/JA0Fgi
https://www.youtube.com/watch?feature=player_embedded&v=JcspqnWVeDM
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3.2 Field Surveys

MRC éd watershed reconnaissance tgfo assess stream conditions and upland areas for restoration
and protection opportunities.During tre field visits, the team assessed general stream health, selected
potential monitoring stations and observed general conditions throughout the watershed.

MRCstaff made use of the excellent data produced by the Washington College Gisdssess
watershedconditiors. In addition, MRC conducted Neighborhood Source Assessments of each of the 5
YSAIKO2NK22Rad ¢@LIAOKE ySAIKOoO2NK22RA ¢ SNBOn®2y a i Nz
of the proposed managememeasures in this repoisthat the Town of Eastoaddress thepollution

contributed to the Tanyard Branch Ilyese neighborhoodsiith a program to provideducation on

lawn care, demonstration rain gardens, rain barrels and turf reduction.

MRC staff investigateds candidate sites for retrofit potential. Through those visits we identifiéd
retrofit projects at22 locations that, if implementedwill slow and filter much of the stormwater in the
watershed before it enters the storm drain network and Tanyard Brariditey would also significantly
reduce the nitrogen and phosphorus latd the tributary.



3.3 Water Testing

Project stafftonductedwater quality sampling to gain a better understanding of the location of
pollution loads andto assess restoration potentialMr. Drew Koslow, Choptank Riverkeeper, and Dr.
Christian Krafhorst, Washington College, Center for Environment & Society, were responsible for the
field efforts.Our sampling sites are numbered beginning upstream to dirgam as depicteth Figure

3 belowwith exactGPS locationisted in Tablél.

Figure3. Sampling locations along Tanyard Branch

Tablel. Exact locations of sampling sites.

MRC Sites CES Sites

Station Lat Lon Station Lat Lon
N w N W
TB1 38.7832| 76.0577 TB2 38.7836 | 76.0597
TB3 | 38.7813| 76.0638| TB2b | 38.782 | 76.0604
TB4 | 38.7796| 76.0677 TB4 38.77% | 76.0681
TB5 | 38.7788| 76.0770 TB5 38.7788 | 76.070
TB6 | 38.7778| 76.0802 TB8 38.7779 | 76.08%
TB7 38.7776 | 76.0807
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Water quality monitoring was calucted both during dry weatheand storm eventsover the period
May 2012through October 2012Appendix Sectiod0.6). We collecteddatausing a Yellow Springs
Instruments (YSI) Professional Riudti-parameter handheld water quality meter (MRC) and Bied
Electronics, Inc. CTOE$ Dry weather water quality monitoring conducted ® Sncluded water
samples hat were tested for nutrients (total nitrogeny@monia, orthephosphate, silicateand total
organic N), taal suspended solids (TSS), ahdrophylla. MRC collected data on temperature,
dissolved oxygen, and pH during dry weather conditams also made direct observations of stream
conditions at the time of samplingBoth MRC andEScalibrated water quality instrumentssing
certified standards prior use in the field

During storm sampling, MRC staff measured stream flow using a Pasco Passport Flowargensor
collectedwater samples during wet weather events that were processed at University of Maryland
Center for Environmental Studi@MCESHorn Point Laboratory for total nitrogen and total
phosphorus. Details o@ESvater quality monitoring and sample analysis arglined inAppendix
Section10.5

In addition, MRC staff ran models to estimate anmitibgen andphosphorudoads to Tanyard Branch.
These models are widely accepted in watershed management and provima@Erehensiveview of
trends in Tanyard Branch.oading models were populated with dgteoduced by the Washington
College GIS Lab maximizeaccuracy. Parameters that were input include land, irsg@enious
coverage and population.
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3.4 Results

Routine water qudtly monitoring revealed good to fair water quality conditions for dissolved oxygen
(DO) and nitrogen (TN), but elevated phosphorus (T&)le 2). Throughout the year we noticed
blooms of filamentous algae in stormwater ponds within the watershed andmwitanyard Branch from
site TB3 downstream (Figu#@ and in the Bay Street Ponds. The presence of large mats of algae
throughout the stream indicates an abundance of nutrients moving through the system and that the
stream is ovesenriched.

Table 2 Mean total nitrogen (TN) and total phosphorus (TP) concentrations for site TB5 (Tanyard Branch site 5),
EPA standard, and a subwatershed in the Choptank River watershBotal phosphorus for Tanyard Branch
exceeds the EPA standard.

Parameter EPA Subwatershedf
(mgll) TB5 Standard Choptank’
TN 1.00 1.35 5.80

TP 0.44 0.23 0.13

DO 8.64 5.00 7.20

*EPA standard for TN and TP are from Florida regulations
**Erom Nino de Guzman et al. 2012 for a subwatersimedpper Choptank
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Photo 1:Tanyard Branch just downstream from TB5, July, 20.  Photo 2: Tanyard Branch at TB3, October 2012. Heavy growth
Large algal mats covered the whole reach between TB5 into the of algae covered much of the stream bottom.
upper Bay Street Pond.

Photo 3:Upper Bay Street Pond in July of 2012 with mats of Photo 4: A Green Frog in Tanyard Branch east of TB4. The frog
algae. is sitting in a thik mat of algae. July, 2012

Figure 4. Photos of algae growth within the Tanyard Branch.










































































































































































































































































































































